
U NCLASSIFI ED

A 11 XI-- w

a u

"Armed Services Technical Information Agency
ARLINGTON HALL STATION

ARLINGTON 12 VIRGINIA

I FOR 4'
i• MICRO-CARD Q

CONTROL ONLY A

S NOTICE: WHEN GOVERNMENT Ok OTHER DRAW2I1G, SPECIFICMATXIO OR OTHER DATA
1WIrVI!ED FOR ANY PURPME OTfHER THAN IN CONNECTION WITH A DEFINrTELY RELATED
GOVERNMEN-T 2.PC•URMENT OPERATIODN, THE U. S. GOV2ENMENT THEREBY INCULRS
SNO RESP�O�N�&ILY, NOR ANY ZSLIGATION WHATSOEVER AND THE FACT THAT THE

GOVERNMZWT MAY HAVE FORMULATED, FURNIURED, OR IN ANY WAY SUPPLIED THE
SAID DRAWN4G8, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED HY

AIMPLXATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY O•EHR•
99-RSON aR ... •. COM'z . ai, M .. -EYM ANY UOlrTS OR PERMMSON TO MANUFACTURE,
MR OP .BELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.

i UCLASSIFJED•"••l "-.



".--"i UNITED STATES COAST GUARD

NRA CGTD F3-1/1(a)
COI-XAO,11 OFFICE. Fit E. IbO6C (7)

F1Et ATSTIGADYNG & -E - .T..

,Froam.- Comnd~ng Officer-. Fi*?,d Tosting 11 Dwevelpment Unit

SSub!: Prototype Helicoapter 7aing Equipment

to L Certain tests. asIndicated beLlin was made by FTOII personnvel under tP4ý

N71 oupervistoo, of ATCS Edwrd .J. Cousi laon 2 and 9 December 1958 ot the. Fiekd
Testing end Developmnt Unit. TVW *aist mere .underake~n by saitbosrity of
Comndant (MT) Lotter 1 Decembier 1958t Me WPMCG F3ý-I/I(a) to Comanding
Officer, Field Testin and Development Unit.

2. Rwetm worie undertaken to prove the prototype oqutmnt for mwsoaw-
ing towing fore"s exe.rted by a helicopter against the spec ifivatianin prior

to Operational evaluation. The equripment Nos tested against the fotllowing

below

2.1 (3.4) W5A~

2.1.1 (3.4.1) Normal Rees. is nermal r-iczese Is lotee
to o~ro the tom, cable after each towin.g miession is terminated. (it to not
desired to retrieve the cable into the helicopter, nor* to return and Lend
eatt the eebie dangLling). rhe release shadE be operated from the pilot,&
cyclicael pitch control stick. It should be positive in action, capable of
eatintion under full lead, aed Incapamble of inadvertent release.

2.1.2 (364.2) _~Eftro Soiesse, Mhe emrgency release shouldd met
depend Wiea the electrical Tjn tern OF the aircraft. rho release, should be pee it iv.
in acti*0, cspai~ (if nermat actuation undr full lead, Incapable of teadver-
tent release and operable from W,; hel icopter cabin.

AS: ~!ffani4 Qiaý &-0 used ivor release there must 60 e no viwtne of
poest be, damage to the aircraft by reason of shrapnel, or other effects.

201.3 (3.4.3) 61dMMtM *sl~eae. The automtic release, if expend-
able should be readily reoloeoe~bl and of inexpensive desaign. TMe strength
of the obvics, shot& be comptible with the claios ef the &eait. They sohuld
part et the clogs maix mum lead Pius 10% ainile zero. Use of several Class

dev rat Le heavier loads to acceptable, if loads can be shown
to I. tributied unider at I citrceatam"s.
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2.2 (3.5) 2&ge a! Indicator. The gage ard indicator shaLl ifdicate
to the pfLot the tension in the cab•L, to pilug or minue 5%t at all times
that a tow toad is cpolied.

2.3 (3.6) Webht. Weight of all components shaLL be held to a
-tii--.

2.4 (3.7) Materials. MateriaLs &hall be corrosion resistontp or
adequately treated for corrosion res.'stance. The units will normally oer-
at. aion ocean atoeaherw. wW the droanchf. raf mav be Immremd In sea
w ter.

2.5 (3.8) Radio Interferonce. If electri•al €opene.ets are vied,
radio interference shold he adequately suppressed.

3. Mator~ai under test.

3.1 Meam - MeL(cogier 'TJGjIRO" tom.eg link, prototype.
manufacturor - Bytrex Coraeration. Newton 58. Mass.
DrawtVg No. - 8-10033
Capacity (ruted- - 4000 Lbs. (tenesion).

3.2 The cmpoeeents of the equpfment iamude:

3.2.1 Control unit, Model J0133.

3.2.2 Jumctin Box, MoedeL 30126.

3.2.3 Indicating meter, % axim tow Lan•d Lewis Engineering
Company Part No. 15$9VA2, Scale. 0-20-40-6a -80-100-"ed Sec tor/L in*.

3.2.4 Tension link.

3.2.5 CabLe asseebly.

3.3 Auxiliary test equipnt.

3.3.1 Three ton capacity chain fall. Ma~ke - Yal*,s Model 88
Purchuoe Order Mo. CG72-2•7.

3.3.2 ynmom ter, 0-10V0 lb scaLe. Make - Dillon, Serial No.
AN203U, Scale (ner..nt - 125 Lbs.

3..33 24 volt direct cjrrent poemr supply. Two (2) each, 12 volt
batt•erte•in series.

3.3.4 24X24*X24• box ef 3/40 thick 7-ply plywood, exterior, marin
grade, glued and &crowed cotructiOng uxpatnted. One side panel slotted to

:taccept firing and sumpone ion cabes..
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3.3.r Y4* wire rope. Ten (10) feet of 6X3"7 clear plastic coated
steel wire rope, with 2" eyes clipped into each end. 3/8" wire clips used
to form e*Ys. Two each of the clipa were used to form the 2" diameter
eyes at each end of the cable. Advaertlsad wirv breaking atrmngth (a fr•on

'S to 5=AA pwwnos.

4. TESTS.

4. 1 The release tests uvre performed by placing the device both free
of applied tansion and suspended bstweon a crane hoek and ! measured
(dynampomtetr) applied Load.

4.2 The indicating motor wae checked in suitable steps by suspending
the tension link betwoen a crane hook and a mmasured Load and reading the
meter which was arituated by the liink.

4.3 The weights of the various purts of the device were measured on
E balance to one (1) ounV accuracy.

4.4 The materials ware Inspected visually to deteeirve their compost-
tion and corrosion resistance.

4.5 Radio Inter-ference tests were not wode since no ftlicopter type
electronic equipment or electrical configuration was ava•lable for acti-
vation and radio interference measurement In the presence 4,f the device
under toe t.

5. TEST RESULTS.

5.1 Release:

5.1.1 Normal Release. With no cabLe attachod to the devic*e
manual release by actusztion of the device was positi.ve. It wes also re-
Leased remotely by a small diameter menila line with a straight pull In a
vertical direction under these conditions.

5.1.2 With the cable attached, but with no strain applied, actu-
ation of the release was effect(ve both manually and by the emorgency
electrical mothod (i.e.. with no omwer connected from an oxiorml .aw-•eL

5.1.3 With the cabie attached and the device toensed under
a load of 4000 pounds, actuation bf the relea*e wma effected masumlly, by
a 24 volt externsl sourceo and by the emergn•-y electrical method.
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5.7.4 Inaovertent or accidental release of the attached
cabLe is not considored possibLe unless a planned offert is mode to push
the recessed switch button. Using a guard over a positive action switch
would improve the safety of the actionM

5.1.5 The firing of the frangible powder-actuated bolt fractured

the bolt. Evidence of shrapnel impact am the inside of the 24" pLywood cube,
within which the bolt via tested (fmc.ured)s appeared at many penetration
points about 1/81 deep on aLL sides of the cube. Five appeared verticalLy
over the stud, that location where the helicopter would occuoy when the

device is in u.e. Mhether these indent•tioAs resulted fro-m shrapleL which
ricocheted fras the other sides of the box or not wat not deterwimble.
Figure I (attached) titua tes the shrapnel timpatt points of two firings
without the protecting tube fitted over the frungibLe boLt&

5.1.6 With the cabLe attached, the weak-•ink did net break at
5000 poud applied tension. Tie cable broke at this toad during the
2 oecea.ir test. O,,'.-:•t.- 9 Deceoe6r test the wak Link d.d not break
&emkir 4000 pouade god but the clips became Ltessned and the cabLe eye opened.
In each case the weak gink pin mva defermed considerably in the direction
o; strain at the notched sections.

5%1.7 The percent tow Load indicating moter %us subjected to the

folLowing Load@ with the corresponding readingrs resulting. No corr•cting
calibration was made to the moter since it camo within the 5% tolerance allow-
ed by the spocification except for the maximium (over) Loadings.

CaL ibratio. Oyncaoom ter Indicating Moter Readings
(Tension - .eevnds) ý( ofla) Vw *fo og

1000 Pouee 241Sq
:= 0 34% -3.75 %
2000 " 40 -2 %

290so5 -4.5 %
-730 -2 %

3900 * 85 -2.5 %
3-)W 90% -2.5S%
4900 94% -3.3 %

sou 9 -7.0 X
SODI- 00 -7.5 %

46K0 * Red Line in"ic-
ation

Sa Cable par.*d

5.1.8 weight components.

Unit St
Cont•oL U•..t, t fodeL )D133 3 lbs 2 ox

J4uLiAie Box Moiel 3012i '2 Lbs 5 ow
Indicating oetor 15 ea
Tens(on Lfenk lb 1 ez
Cab•.e eeotric co• Lete 3 Its 14x

TotaL eigh.t 1 lb4 12ez
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5.1.9 ALL materials appear to be corrosiorn resistant. Tho
£ertion Link hWiRng anO Ma taL lirnage appear to be made of .oLishad
pLatod a•minu Trh 0..O-Rir oa~s -ppea!- ,.%qute. The frangibLe stud
appear to be cadcltum plated steet, The Jamb sji have the appeararce and
fVel of stainless steeL. Because of tho priority of the test the parts
wore not s6jec ted to saLt/ultraviolet arc a,.ceLerotod weatherings No
method of teting for composttion is availabLe at te unit.

6. Dscusion of ..MLts.

6.1 Trh device wiLL release the cable by manual, mochanicaL means
under conditions of no tension and 4000 poe* toesioo. It wiLl rleease
the cabl, by Internal and externsl electrical powr poewdr actiated
frngibLo bolt mcme under eeeditione of no tension and 4000 pomwft ten.ior.
rheoe releases ware tried once for each conditio. %bether the tvime will
operate after having been subjected to mere than the one test is •ot kneowv
Nothinp In the conetr-"t(on of the device gave any indication that it
weont operate repeatedly in the mannr for which it vAs designed.

6.2 TAh dyrnamoter used did not rmad the actual stress applled. The
readings were nwrtod to true stress using the calibration table for
the ins trument.

7. Conclus ions and Alcammnottfen.-
7, 1 Conelme tone

9
Ar

4  'ý" devise inets the specification in all respects tested
except for the netched weak-inr pin in the down-troam clevis of the
tesion link aembly. This pir Oeformd but did not frecturw to release
th, cable when a4&jected to up to MW00 pew of tenetft.

w- The frangible belt fractured into pieces which could -on-
eolvabty dsmpe the MW-81lD. How oah damge to which parts is mot
khnf. Fitting of a sleeve (Se) ever Ohe frangibLe bolt to re emn44d
for ca•vtuininp any frwyento. Whether each fraugibL* bolt wILL fragmentaft

4Mft~gv not knowp% Soo -0~p~

7.2 AV.gdetijons

7.2.1 A Lees, fitting metal clL ar (take) shouald be inctud*4 tP
the assembly, capabl. Of being fitted ever- the frwveibl bolt to protest
adjoining parts of the helicopter froa ehropmeL etgm if the belt is frac-
tun•d by Xplateaon. The tab. San be constructed of Cars tabl#g, 11 O0 X
f-3/6" L with a 3/10 hoeli to e Oaepd end for fitting eer the dev
stream clevft bolt sete wAi-h the frangibaL stut is threadd.& The otUh-
ond 4" the '446 *talk bLw-61k onto the a;rve Jamb nut shch LOOM the
frmngibLe stud Lto the tensio3 litnk iring a&seeoLy. This dvvic* e ea
mae and tented on 3 Decoea6r during the full lead, electricnL firing and
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sanual release trials. When the frngibLo bolt was fractured by firing
techarae Cant2IMi fh!..r-!. tfmh bt fr-mzctur~d c!*=vl-y± -=;

contained within the tite, and the only appzrent result ws a bell-ing of
the open end of the tube. Figure 2 (attached) shows this deforeation. The
bell-ed tube accompan i•s this report.

7.4.2 1* insurw positive contact of the erplositve charge in the
frongiti. stud$ the instrutions should be capllftec to inrlvi the fotLow-

inv: or warnN Ca. SVl. ef*I.-

RTo properly seat the frangible stud in*o the teos ion link body, disassemble
the Large jam nut fr Oni frangtble stud. Thread the stud by hand into
the toewCno li•k bedy with sufficient for-t to comprss the spring loaded
con€ast in the body end thusly to insute #od electrical contact. Next,
assewLe the jamb owt onto the frtangible out ad sef It up hard against the
tension Link body to insure that the stud will be hold in positio/. Slip
the preotctive tube ever the stud. By m-rning the weak-Lifk cLevis, inoert
the Levis beolt into the stud and Leck the balt with the salLt jamb nut....*

C. F. .RFLiSTEIN, JR..

Enr: (1) tetegrtphs
(2) P•rvocttvo Tube



FigurV I
ShruprwL Impaict Poi,~ts
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